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Salt Lake City, Utah 84119
IN REPLY REFER TO:

7000
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Diane Neilson, Geologist
Director, Utah Div. of OiI, Gas, and lrlining
355 West North Temple
3 Triad Center, Suite 350
SaIt Lake City, Utah g41OG

Dear Diane,

Thank .you for your participation in the last meeting of the
Bonneville SaIt Flats Technical Review Comurittee (TRC). The meeting
was quite productive and I appreciate the level of concern which
you have shown for the salt loss study.

Enclosed is the draft of the minutes for your review. The next
neeting of the TRC wirl be held at 8:30 a.n. on August 10, L992.
If you have any questions regarding TRC issues, please feel free to
call Phil Allard at (sol) 977-43oo.

Sincerely,
/-f\/i\t/4d 1i-1---z

Deane H. Zeller
District Manager

Enclosures
As stated above
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lllnuteg of tbc Tccbnlcal Ravlew Comlttcc
MeeLing of ,June 3, L992

Recorded by PhlliP Allard

AEt,endance:

Commit,t,ee Members:
Paul Andereon (PA)
Craig Forst,er (CF)
wally Gwynn (Wc)
ilim Kohler (,lK)
Diane Neilson (DN)
Hugh Colt,harp (HC)
Stanley Plaiser (SP)

BLM Representatives:
Phil Allard (PhA)
Deane Zeller (DZ)

U. S.G. S. RepresenEaLives:
Lee Case (LC)
Jim Mason (.IM)
Geoff Freethey (GF)
\Toe GaE,es (.lG)
George Piper (GP)

Preliminary Meetinq:

A prel j-minary meet j-ng was held beginning at 9:30 am. in the BLM
conference room at t.he SaIt Lake DisLricE Office. The
represenLatives of the U. S.G. S. were not in att,endance at the
preliminary meeting.

1. The minutes from the meeting of 2/L8/92 were read. PA noted a
L)T)ographic error in Item 18 . rr 1, 00 " should be changed Eo r' 1, 000 'r .
ee suggested that, the following should be added to Item 3 under
heading of Post Meeting: iland thinks that, the U.S.G.S. should
pursue their plan to see what. t,hey could come up with. u FinaIIy in
ltem 1 under the heading Main Meeting there is a reference to
elecEric logs and gama ray logs in paragraph 4. This is an error.
The geophysical logs run were SP and single point resistivity. The
minutes were accepted as revised.

2. pA announced that no written report had bewen submitted to the
TRC prior to t,he meeting. This makes t,he preliminary meeting less
meanlngful. CF sEat,ed that, he had spoken wieh 'JII'I and Ehat no
written rnaterial had been prepared. CF felt LhaE, there appeared to
be chronic understaff ing at tfre U.S.G.S. Should the TRC be making
sgaffing reconunendations? DN felt t,he issue needed to be ercplored
and thai there was a need to receive progress reports so Ehat the
TRC could adequately perform their duties. CF moved that, a member
of t,he committee write a let,ter Eo DZ ercpressing t,he need for
addiEional reporLing and more timely reporting. DN seconded.
There was no dissent. It was agreed that. CF would prepare the



let.t,er and send lt, Eo DZ and t,haE. no review of a drafE would be
needed. (PhA not,e: becauge of discussion wlEh LC during t,he ful1
meet,ing, I'm not sure t,haE, thie leEt,er wlII be pureued.)

Full Meet,inq:

The fuIl meet,ing began at 10:00 am.

1. U.S.G.S. handed out a written reporE, on Eheir act,ivit,ies and a
surunary of Eheir proposed acEivities for t.he sumler. A copy is
atEached.

2. IJC opened with a sEaEement, that underlined the U.S.G.S.'s
strong desire t,o eupporL t,he TRC and E,he willingness of the
U.S.G.S. to supply additional informat,ion or daEa Eo the TRC. They
are very willing Eo share informat,ion and data together with up-to-
the-minuc,e inE.erpret.at,ions of the dat.a Ehat, was collecEed.

3. ,]},1 presented t,he progress report. Mass $tat'er level
measurement,s in the shallow brine aquifer wells were Eaken. They
have noE been correcEed for density nor have they been contoured.
iIM passed around a map. BIue dots are shallow brine. Green dots
are obsenration welIs. Specif ic gravity and eemperaE,ure were t,aken
f or each vrat.er level measurement,. Specif ic gravity was determined
in the field using an hydromeEer. Prior t.o the aguifer test, t,hey
deweloped each obse:rraEion well using a compressor to jet the
wells.
In t'larch a crew from the Hill AFB study came int,o Pilot Va1ley.
Three cores were collecE,ed using a ho1low stem auger. The cores
were given t,o CF f or analysis of pore f luids.

Pressure transducers and data loggers were installed on the
obserrrat,ion wells. Baromet.ric pressure data were collected at the
t,ruck stop. The pump was installed 200 feet deep. Pumping sEarted
in May. A large amount, of pebbles and clay were produced. They
pumpeA for 8 hours. The in-Iine flow met,er jaruned wit,h clay and
pebbles and was removed. The test began on l{ay 6 at 10:00 am.
there were Ewo breaks in the pumping, both very shorE,. These
breaks were needed t.o adjust Ehe pump.

The main problem encounEered was wich two of the data loggers on
observation wells. The data logger on OW 1 near the Silver Island
Mountains and OW 4 toward the mud f1aE,s failed due to the build up
of sEaEi-c electricity because of a storm. OW 2, OW 3, and OW E
generated data and should give a value for t,ransmissiviEy and
sEorage. OW 5 and OW 5 were deepesE and showed no response: 9W
4 uras designed Eo give vertj-ca1 permeability. OW 1 showed variable
response at different depths. This could have been boundary
conditions because of the Silver Island MounEains.

CF asked if t,he tesE was to evaluate boundary conditsions. JM
stated that Ken Kipp in Denver will help make a determination if
Ehe test, needs to be rerun. ,JM said that, t,hey know a IoE, more



abouE the weII E,han Ehey did before. ,llt{ has noE, reduced E,he data.
He does not, yet. know if they have enough data to generaE,e a number
for vertical permeabillt,y. The daEa will be available t,o det,ermlne
if t,hey need t.o rerun t,he t,esE before wint,er.

The average rate of pumping was 1,500 gallons per mJ.nute based on
periodic discharge measurement,s made wit,h a hof f meEer. A
microbarograph was ueed Eo meaE ure baromeEric pressure. JM
discussed some of t,he reeist,lvity measuremenEs in t,he welIs. DN
commenEed t.hat, in OW t higher resistivity was described as related
to coarser gravel and in OW 4 higher resist,ivity was relaEed Eo
fresher water. She asked why t,he difference. ,Jt't clarified t,o eay
t.hat t,hese were t,wo possible e>cplanaCions. He said Ehat, specif ic
conducEance was also t,aken, buE t,he dat,a had not, been complet,ely
analyzed. In OW 4 t.he highest, specific conductance (40,000) was
recoided in t,he middle interrral in the well. In OW 5 Ehe highesE
specific conducEance was encount,ered in the upper port,ion of t,he
wett and in OW 6 t,he highest specific conducEance (115,000) was
encountered in t,he lowest, port,ion of Ehe welI. JM showed t,wo cross
sections Eo Che group which showed the section through t,he area of
the pump tesE. No samples were collected for chemical analysie.

JM sE,aEed Ehat, they int,end to collecE, water qualiE,y daE,a and
measure major anions and cations plus Li, Bf, deuEerium and st,able
isotopes of O. Carbonate and bicarbonate dat,a will be collecLed
and alkalinity will be determined.

4. LC e>cplained E,he review process on aquif er t,ests. About' 15
years ago; in one year 150 transmissivity values vtere published by
Lfre U.S:G.S. Manf of these values were noE reproducible. Because
of t,his, a review procedure was established. Each aquifer t,est
must be reporEed in-detail. There has Eo be an e:cplanation of the
results tfrat is consistent with the physical system and the
ngmbers. The regional office musE review this report before the
results of the Eest can be published. Since this procedure was
est,ablished 150 published values per year fell to 3 published
values per year. The report can be made available Eo the TRC at
che same eime that, it is ient t,o the regional office. LC also said
t.hat they are having a sampling procedures course Eo refresh
everyone before the sunmer.

5. GP discussed the progress made with evaluat.ing the pond
migrat,ion component of the study. On 2/29/92 they did a black and
wfriCe infrared flight. It is very difficult to identify the pond
boundary. At least 3 Eenths of a foot of water is needed to see
water. 2 t.enths of a fooE, of water could not be seen. On 4/7/92
they went and took cross sect,ions of the pond. The sections were
one-mile apart. They calculated thaL Ehere were 784 acte feet, of
water on the surface aE EhaE t.ime. On 4/L6/92 the waE,er near the
raceway access was gone but there was some water southwesE of
Floating Island. On 4/24/92 Bil BroEhers found that, Ehere was no
water left.

The logistics of areal photographs make this approach t,o Lhe eEudy



of pond mlgrat,ion dlf f icult. It, t,akes t,lme Eo order a f llght, and
it, musE, be cleared E,hrough Ehe Air Force. The pond can change
dramatically during t,hat, time. Using the GPS system they were
euccessful in est,abllshing 95 poines E,o obEain average wat,er dept.hs
from which volume could be calculat,ed. CF aeked abouE Ehe use of
eaEellit,e images. PhA said thaE Ehe BIJM was looklng lnto chis
possibility.

JM said that, a furEher problem with E,he ponds is t,haE t,hey can move
rapidly. Rather than worry about pond movemenE, Ehey should
concentraEe on the movement, of saIt, from E,he fIat,s to t,he diEch.
Is t,he t,hin salt crust. which forms near t.he ditch from ponds or
f rom upwelling of local brines? CF suggest,ed that' t'he s;une
measurement, prbblems exist, with the thin crusE as with t,he ponds.
.JM said thaC you have a period of Ej-me when you can look aE t'he
thin crusE ana it is not as ephemeral as are t,he brines. LC said
t.hat they are geEting a bett.er insight, on t,he proceE s of salt, crust,
formatioh. .lM sid t,hat the key question to answer is how much salt
is moved from E.he salt crust into Ehe area of infl,uence of the
dit,ch. The pond had a densiey of 1.21 yet Ehe water in Ehe dit,ch
had a density of 1.18 so Ehe wat,er in the dit,ch is less
concenErated than the water in Ehe pond. PA point,ed out that
measuring the salt crusE is going t,o be difficulE because Yog tlll
have a hlrd Eime saying thai this salt is from the pond and this
other salt is from groundwater. LC said t.hat, they should be able
to use t.he chemical signat,ure of the salt' Eo make t'hat
determinaE,ion.

.fK asked if the U.S.G.S. had a better handle on pond formation now.
,nd said Ehat, his sense of t,his now is Ehat the ponds are derived
from ground waL,er moving upward. He said Ehat he felt thaE water
is generally rising buE the salt is kepE dry by evaporaEion. ltlhen
evaporation fa1ls of f in the Iat,er part of t,he year, bhe . 

ponds
formed. He said thaE there had not been enough precipitat,ion t,o
accounL for the pond Ehis winter and t,hat when they were pumping
the tesE well at 1,500 gallons per minut.e they were unable to
generate a large pond; all the water infiltrated rapidly.. GP

poinuea ouE tnit fnis faII there was a large rain storm in the
bilver Island Mountains, but at the break in slope there was noE
any evidence of runoff.

6. iIM said that their near term plans include making density
corrections on the mass water level measuremenls and plott,ing the
potentiometric surface. This summer t.hey plan to make an
addiLional nrass wat,er level measurement,. They also plan to
complete addit,ional shallow we11s on the southern end of the area.
This will be coordinated wiCh Rei11ey. They will also coIlect, data
in pilot, Va1ley. They are hiring an addit,ional tempot?ry.empIoyee.
Blair ilones wiff help design daEa collect,ion for Ehe chemical data.

7. There will be a meeting with Blair ilones at the W.R.D. office on
Friday June 5, L992, to discuss Ehe geochemistry of the sa1t. They
plan Eo collecE cores directly below Ehe salt crust and look at the-Br:CI rat,io. If Ehe ratio decreases wit,h depth (increasing CI),



preciplE,at,lon of ealt, at, t,he base of the crust, ls lndicated. If
lhe racio increaeee with dept,h (decreaelng CI) dieeolution of salt
aE the baee of the crust, ls indicat,ed. Several cores will be
t,aken. If W. R. D. ' s auger ie not, capable t,han a crew will be
brought. in. There is a professor aE, t.he Universit,y of Wisconsin
who is int,erested in clay diagenesis. A researcber in Calgary is
interest.ed in looking at, the fluid inclusions j-n Ehe ealt crust if
a core could be obtained.

8. A number of shallow weIls will be sampled to look at the data
thaE, Lines collected. The same wells will be used as were used by
Lines Eo see what kind of changes may have happened over E,ime.

9. Ken Kipp will be conduct,ing some preliminary modeling based on
exiscing data. This preliminary modeling could be avaj-labIe aE
early as t,he end of July and will be used to guide the collection
of additional data Eo make the modeling more accurate. The
addit.ional wells planned aE t.his time will be compleLed before Kipp
has done t,he modeling. This is because of the availabilit,y of Ehe
drilling crew. If more wel1s are needed for t.he model, then a new
crew will be brought in t.oward the end of the swmler.

10. PA said that. Brent Bingham was to present t,he SaIE, Replacement
SEudy but that he couldn'E. nEke it, Eoday. HC said that he would
just, as soon have the presenLation laEer afE,er the TRC could look
over the report,. SP said t.hat a Iit.tle more informaEion would be
helpful in reviewing t,he report. He said t,hat. he would check Eo
see if it, was available. PhA said that t,he news media had asked
for a copy. Hc said that the news should be put in touch with
either Rick Vesco or Reilley if t,hey wanted a copy. The TRC
meetings are open to t.he public unless Ehey are specifically
closed. Reilley rnay not, wish to have t,he feasibility report made
public at this time.

11. It was decided that the next meet.ing would be held on August
10, L992 and starE at 8:30 in the morning. IJC said that t,hey would
have the quarterly report, available by the end of .fuIy. JM said
that he e:q>ected to have information on the pump tesE analysis,
preliminary modeling, and specific gravity with waE,er Ievels
available for the August. meeting.

a2. with no further business the fuIl meeEing adjourned at 11:45.

Post Meetinq

1. SP felt he stil1 had concerns regarding the guality of the data
collected during drilling, particularly on the lithology near the
site of the pump test,. He said that, he would Ery Eo get over to
the U.S.G.S. and review Ehe data before iluly so that if the TRC
needed to make a recontrnendation regarding furt,her drilling this
could be done before the drilling crevt arrived.

2. DN said t,hat she was concerned Ehat Ehe interpretations of the
data were still tenEative. She euggested that, more t,horough



analysls of the geophyslcal loge from drtlltng mlght, yteld more
complet,e lnterpretatlons. CF suggest,ed Ehat, it mtghE be poeslble
t,o uEe an addltlonal core hole Eo more carefully correlaEe
lit,hology t,o geophyelcal logs and ehen get more Lnforrnatlon from
the exlaLtng f ogi. SP suggesued t,hat, an Lnt,enral saqller mlght, be
a more effective Eool than a conEinuous core barrel.

3. It was decided that, Ehe next, meet,lng would be cloeed E,o E,he
public

4. The meet,ing adJourned at, 12:05 pm.



PROGRESS AI.ID PLAI{S FOR BONNEVILLE SAIT FLATS STUDY

JI,'NE 3, L992

PROGRESS:

l.tass vrater-level measurements were made on wells completed in the
shallow-brine during March. These values have been plotted on
GIS coverage for contourlng. water levels need to be corrected
for densit.y before a corrected Potentiomet.ric surface can be
drawn.

Deep observation wells in the vicinity of unused production well
were developed in preparation for alfuviaf-fan aquifer test.
Prot.ective surface casings vrere cenent,ed into place.

A 100-foot observation well was completed on the west margin of
the Pilot VaIIey playa. Three cores were obtained for pore-fluid
extraction and analysis. These data will aid in the
understanding of the hydrologic system in Pilot Val1ey.

A ?2-hour aguifer test nas comPleted during the second week in
May. The test was designed to obtain estimates for hydraulic
properties of the alluvial--fan aguifer and the overlying clays.
Nurnerous problems were encounteled during the test. The well was
not developed after drill-ing or because of the lack of use, the
r'rater level in the well ductuated during pumping. The well was
pumped for 8 hours prior to the test with a considerable amount
of pebbles and clay in the discharge water. Problems with the
data loggers resulted in the loss of data from nested piezometers
OW-l and OW-4. Data nere obtained from wells OW-2, OW-3' OW-E,
and the deep piezometers in Ow-5 and OW-6. Data from OW-5 and
O9l-5 show no responae. with data obtained from functioning data
loggers, values for transmissivity and storage for tbe
alluvial-fan aquifer can be obtained. InterPretation of data is
required before an estinate for verti.cal hydraulic conductivity
of the overlying clays can be deterrnined. If the existing data
are determined to be insufficient to meet the needs of the
project, a second aguifer test wi]l be conducted.



A set of black and white IR phot,os were obtalned of the surface
ponds on the Bonnevie Sat Flats in eary spring. Problems wlth
thls procedure for lnterPretatLon of pond movenent incl'ude
difficulty in determining act,ual pond boundary and speed with
which ponds migrate and the preparation t,lne regulred to make a
fltght.

PLAI.IS:

Make density corrections for water-Ievel data and construct
potentiometric-surface maps. Measure water levels in mid-surmer
and produce potent.iornetric-surface nap3.

Drill additional monitoring wells in Pilot Valley and collect
data.

Drill additional monitoring wells along I-80 prior water-level
measurenents in mid-srumer.

Collect cores directly beneath salt crust for geochenical
interpretations .

Collect vrater samples from selected wells on the Bonneville Salt
Flats and Pilot Valley for chernical analysis.

Preliminary modeling will be cornpleted by the end of July in
order to identify any additional data reguirements before the end
of the field season.


